Cytoskeletal dynamics in dendritic spines: direct modulation by glutamate receptors?
A wide heterogeneity in dendritic-spine morphology is observed and ultrastructural changes can be induced following experimental stimulation of neurons. Morphological adaptation of a given spine might, thus, reflect its history or the current state of synaptic activity. These changes could conceivably result from rearrangements of the cytoskeleton that is subjacent to excitatory synapses. This article dicusses the direct and indirect interactions, between glutamate receptors and the cytoskeletal proteins, which include PDZ-containing proteins, actin and tubulin, as well as associated proteins. In fact, the synaptic-activity-controlled balancing of monomeric, dimeric and polymeric forms of actin and tubulin might underlie the changes in spine shape. These continuous adaptations could be relevant for physiological events, such as learning and the formation of memory.